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Additional Computational Details
DFT calculations were performed over 33 different systems (besides the clean RuO 2 (110) surface) containing up to 6 Br atoms per p(2×1) surface unit cell of the RuO 2 (110) slab. For these calculations, the functional of choice was PBE-D2, thus including dispersion contributions. These may be relevant for the very polarisable Br atoms (S. Grimme, J. Comp. Chem., 2006 , 27, 1787 ). Various configurations were tested for different relative positions of Br atoms (Fig. S3 ). For each configuration, the energy for the replacement of O atoms with Br was calculated using the reference reaction RuO 2 + 2nHBr → RuO 2 @Br n + nH 2 O + n/2Br 2 , where n is the number of Br atoms incorporated. The most energetically favourable configurations were obtained for each Br incorporation. Ab initio thermodynamics were performed using these lowest energy configurations to determine the number of halogen atoms incorporated into the unit cell under typical experimental conditions as a function of the partial pressures p(HBr), p(H 2 O), and p(Br 2 ) (Figs. 2, S6, and S7 ). An analogous procedure was followed to determine the extent of Cl uptake of RuO 2 (110) and the outcome is presented in the same figures.
Similar calculations were also performed to investigate the Br uptake of TiO 2 (110). However, they are less exhaustive since the extent of bromination of titanium oxide is much lower compared than that of ruthenium oxide. Thus, DFT calculations were performed for 4 distinct configurations investigating the incorporation of up to 2 Br atoms into a p(2×2) cell at 6-coordinate bridging sites in comparison to the clean slab (Fig. S8) . As for RuO 2 halogenation, the structures were relaxed and replacement energies
